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“IT. GENERAL: Provide an engineering study to investigate the Water Distribu-
tion System at Marine Corps Air Station (Helicopter), New River, Jacksonville,
NC.

IT. BACKGROUND: .
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“« - UNITED STATES MARINE CORPS
Marine Corps Base
Camp Lejeune, North Carolina 28542-5001

PRE-PROPOSAL CONFERENCE

HAZARDOUS MATERIAL/USED OIL MANAGEMENT STUDY

by
Environmental Safety & Designs, Inc.
and
Atlantic Division, Naval Facilities Engineering Command

26 June 1985

1000-1010 Introduction and Purpose Mr. Alexander,
Facilities Dept.
1010-1130 Orientation of Current Issues
- Hazardous Material/Waste LtCol Barone,
Inventory Logistics Dept.
-~ Turn-in and Disposal Ms. Nadine Hipp,
Operations Defense Reutilization
and Marketing Office
Battery Acid Storage Mr. Junior Johnson,
and Treatment Base Maintenance Div.
Used 0il Handling and Mr. Fred Cone,
Storage Dep Base Maintenance
Officer
Oily Waste Cleanup and Mr. Danny Sharpe,
Disposal Natural Resources
1130-1230 Lunch, MCB Steakhouse, Dutch Treat
Tour of Facilities and Operations
1230-1300 Bldg 1011, Receiving and Distribution
1300-1330 Bldg TP-457, 2d FSSG HM Storage
1330-1400 Bldg 901, 2d Maint Bn, 2d FSSG
1400-1600 MCAS, New River and return to Bldg 1
1600-1630 Outbrief with Col Tiebout, AC/S, Facilities

¢esd
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PRE-PROPOSAL CONFERENCE
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LANTDIV, Code 114 (Envir Office)
LANTDIV, Code 09A (Proj Mgt)
ENSAFE, Memphis
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Marketing Office, CLNC

Deputy Base Maintenance Officer
Utilities Director, MCB
Safety Manager, MCAS, New River

Natural Resources and Environmental
Affairs, MCB

Environmental Engineer, MCB
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Io INTRODUCTION : 2 L
Oﬁjectivt ’ -

: The purpose of this contract is to provide for an engineering study of
hazardous material/waste (HM/HW) and used oil management practices at Marine
Corps Base Camp Lejeune. The study will recommend facilities and management
procedures for emsuring compliance with oil pollution and HM/HW regulations
and maximum bepnaffcial utilization of recoverable used oils and HM/HW. As
used in this scope, the term "used 0il™ 1s meant to include all lubricants,
fuel olls and other petroleum~based wastes. HW as used in this scope is
defined as in 40 CFR 261. HM are chemicals that pose a health hazard in their
use, storage, or transportation or are HW which are being reused or recycled.
The contractor shall be required to provide an evaluation of feasible
alternatives for the collection, treatment, and disposal or utilization of
H¥/HW and used oilsj develop separate HM/HW and used oil mdnagement plans;
documentation for a military comstruction project to build recomzended
facilities; and an interim plan for managing HM/HW and used oils until
required facilities can be built and/or mandgement procedures implemented.

Background

Various local, state, and Federal regulations, most notably the
Resource Conservation and Recovery Act and the Clean Water Act, have placed
severe vestrictions on the discharge of HM/HW and oils to the environment. In-
compliance with these requirements, the Marine Corps is modifying facilities
to abate I2¢/HW and oil discharges and to provide source separation, processing
and storape of these wastes prior to reuse or disposal. Facilities are
required to receive, treat, and store or dispose of these wastes. It is
intended that these facilities, together with modifications to existing
nanagement procedures, will provide a comprehensive program for cost—effective
conpliance with epvironmental regulations.

Contract Requirements and Scope of Work

The Coﬁtractor shall be required to:

a. Review previous studies on HM/HW and used oil handling at MC3, Cawp
Lejeune and outlying fields and evaluate the current applicability of study
£indings and recommendations. Copies of previous reports will be furnished by
the Government. (e.g. ESR U5020)

b. Identify sources and points of generation of HM/HW and used oil,
and docunment volumes, frequency of generation, and characteristics by updating
existing inventories. Field visits must be made to all sources. Waste
gtreams nust be sampled, and generation rates measured where necessary to
provide information on waste stream compcsition. The goverument will provide
data on generation rates and characteristics of HM/EW sales records. Study
results shall be presented fn both graphical and narrative form for each major
waste stream,
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c. Document Federal, state, and local regulations and Department of
Defense instructions governing the handling, disposal, and reuse of HM/HW and
used oil, The government will furnish copies of applicable DOD/ Ravy
Department instructions and policy statements.,

d. Review and document existing facilities and practices for the
management of HM/HW and used oils. Facilities under conmstruction or in the
planning stage must be reviewed and documented. Reviews must include, but not
be limited to, an evaluation of: :

1. Waste reduction, segregation, and reuse practices.

2. Plans and process flow diagrams of all collection, treatment,
and disposal systenms.

3. Operations and maintenance proéednres.
4. Personnel staffing and training.

5. System costs and revenue generated by the sales of recovered
used oils and HM/HW. :

6. Management responsibilities.

; 7. Minimization of the various types of HM (particulary solvents)
used for the same operationms.

8. Review Plans and Specs and identify modifications, if any, on
N62470-84~C~7804, Disposal of Waste 011, Bldg. BB-9 and N6247(0-81-B-1464,
Replace Boilers and Fuel Storage Tanks. Provide recommendations for:firing
rates and blending (e.g., need for second burner). If waste oil burning is a
selected option, delineate all required equipment, O/M procedures, testing,
and training. ¢

e, Detérnine the most feasible and economical system for the
collection, treatment, and disposal or reuse of HM/HW and used oil from
activity operation considerations:

1. Compliance with applicable Federal, state, and local
regulations.

2. Impact on present and future operations.

3. Capital, recurring operations and maintenance, and life cycle
‘costs. :

4. Beneficial utilization of recovered HM/HW and used oils, with
emphasis on use of waste fuel oils as fuel supplements and the re~refining of
used lube oils for reuse as lube oils, and the reuse of HW as HM.

5. Joint ventures with other Federal or commercial organizations.







f. All assumptions made in evaluating alternatives must be fully
documented. A sensitivity analysis must be conducted to determine the
~ continued attractiveness of the selected system with changes in factors
influencing the decision. Examples of the factors to be included in the
sensitivity analysis are future variations in the price of recoverable HM and
oils and virgin petroleum products, and possgible errors in the estimation of
HM/HV, and used oil generationm rates.

8. Prepare project documentation for facilities required by the
selected system. The emphasis shall be on optimal utilization of existing
facilities. New facilities will be funded by USMC 0&M¥ pollution abatement,
MILCON, or minor local construction funds. Construction options shall be
presented in various combinations of funding categories for budgeting
flexibility. All local construction alternmatives should provide the minimum
of new facilities construction. Documentation shall be submitted on DD Form
1351. This shall be in accordance with: (1) MCO P11000.5E or OPNAVINST
11010.1C for minor comstruction projects, or (2) NAVFACINST 11010.32E,
"Preparation of Supporting Document for Proposed Military Construction Program
Projects.” Economic analyses shall conform to NAVFAC P-422, “Economical
Analysis Manual.” Submittals must emphasize, but need not be limited to:

1. Project 1life cycle costs, including capital and recurring
operations and maintenance costs. 5 :
O- .

2. Conceptual plans, design flows, effluent quality, schematic
drawings, and related flow diagrams for a1l collection, treatment, and
disposal or reuse systems, including existing facilities. These plans should
be segregated into individual units by building and/or shop organization as
well as master collection systems. : ;

3. Required modifications to existing facilities.

4. Descriptions of major collection, treatment, and disposal or
Teuse components (1.;., pumps, eeparators, piping systems, etc.), to include
useful 1ife projections and efficiencies of existing facilities.

e Operating and maintenance requirements, including number and

qualifications of personnel required to operate and maintain the systems
comparative to existing provisions.

6. Collaterial equipment required (i.e., trucks, portable tanks,
etc.) and their functions.

, 7. Methods for disposing of treated wéstewater, used oils, HM/HW,
and treated residues.

h. Develop separate used oil and HM/HOW rmanagemnt plans. The plans
shall establish procedures and responsibilities for ensuring compliance with
- 011 pollution and HM/HW regulations and maximum beneficial utilization of
recovered oils, fuels and HM. Plans must include, but not be limited to:

1. Regulatory compliance requirements.-
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2, Existing collection, tteat‘;nt; and diiposcl oirriﬁ;tfj
practices, with a description of command responsibilities for each step.

3, Facilities, equipment, personnel, and procedures required for
comprebensive HM/HW and used oil management programs, including command
respousiblities and logistical supporte.

4, Implementation plans and schedules for instituting the
recommended management programs, as well as interim practices to be utilized

until the recommended program can be fully implemented and the required
facilities can be constructed. j :

5. Revised oil spill prevention control and countermeasures (SPCC)
and EM/BW/o0il spill contingency plans.

Contract Scheduling

Prestudy meeting 30 days after contract award '

. repro s lmefﬁﬂ
Submittal of work plan and schedule 15 days after _jianrd-
Preliminary Reports 180 days after contract award ;

O ] 3 :
Final report 30 days after approval of
draft report







I.

II.

Submittals

E, o, s o oo s s R
s et o R e e i Wk

7 Copies of the Preliminary Report
5 to Marine Corps Base, Camp lLejeune
2 to LANTNAVFACENGCOM Code 114

Same Distribution For Final Report

Atlantic Division, Naval Facilities Engineering Command Points of
Contact

N.L. \
Project Manager — ¥~ wﬁ‘i’e 29A2].B’é ¥ 804 5 ; ; -7%7]
Waste 0Oils ~ Mr., Paul B, Parker, e
nn/xtw - W/&ZWW ¥ @04) 445 c{

ACTIVITY POINTS OF CONTACT

A, 0ily Waste Study

Mr. Thomas H. Hankins, P.E.
Hanager, Mechanical Section, Design Branch
Public Works Division

Marine Corps Base
Camp Lejeune, NC 28542-5001
A/V 484-3238 or COMM (919) 451-3228

B. HM/HW Study

Mr. Robert Alexander, Envrionmental Engineer
Office of Assistant Chief of Staff, Facilities
Marine Corps Base

Camp Lejeune, NC 28542-5001

A/V 484-3034, coMM (919) 451-3034

Mr., Carl Baker, Manager

Civil ‘Section, Public Works Division
Marine Corps Base

Camp Lejeune, NC 28542-5001

A/V 484-3238, COMM (919) 451-3238
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(804) 444~9558

6280
1142WLC

16 MAY 1985

MEMORANDUM FOR CODE 09A21B
Subj: INFILTRATION/INFLOW STUDY FOR THE CAMP GEIGER SEWER SYSTEM

Ref: (a) MCB CAMP LEJEUNE ESR Number 7E85 of 27 May 85 (LANTNAVFACENGCOM ESR
U-5033)
(b) PHONCON MCB CAMP Lejeune (Mr. B. Alexander)/LANTNAVFACENGCOM
(Mr. W. Carter) of 15 May 1985

Encl: (1) Infiltration/Inflow (I/I) Study Scope of Work

1. Enclosure (1) is forwarded pursuant to reference (a). Reference (b)
advised of the availability of FY-85 funds in the amount of $50K to perform
the subject I/I Study. Hence, reference (b) also confirmed that the Activity
will make all necessary arrangements for an on-site premegotiation meeting
upon request.

2. Advertisement for an A/E Firm is, therefore, being requested for
enclosure (1). All stages of the A/E Firm submittals are to be sent to
MCB Camp Lejeune for review.

3. LANTNAVFACENGCOM point of contact is Mr. Wallace Carter, Code 1142,
telephone 4-9558, . S

J. R. BAILEY, P.E,
Head, Environmental Quality Branch
Utilities, Energy and Environmental

Division
Copy to:
MCB Camp Lejeune ‘(—-_ﬂ
: : ; ot 1'1)
- Copy oo M
S . e
N g
Eﬂ v E’L’h
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INFILTRATION/INFLOW STUDY
FOR THE
CAMP GEIGER SEWER SYSTEM

I. ;ntroductionz

A. A/E to determine wastewater collection system capucity'and project
scope/cost for any recommended sewer line repair/replacement to ecomomically
reduce infiltration/inflow. :

NOTE: Determination of capacity includes estimating the ability of each
section of the main sewer lines (interceptors) to convey flow ({.e., not just
the pump station or end-of-pipe capacity, but also upstream flow).

II. Methodology:

A. A/E to divide the wastewater collection system into sections and
determine the capacity of each section. One of those sections shall include
the Main Pump Station, Building AS-629, which discharges from the MCAS (H)
area into the Camp Geiger Sewer System for Study.

B. A/E to determine the estimated load from each building group on each
section from population/industrial use information (e.g., by
reviewing/discussing Activity and LANTNAVFACENGCOM files and using DM-5
criteria: 60 GPCPD for 8-hour population, 120 GPCPD for 24-hour population).

 Ce A/E to measure dry weather, wet weather, and nighttime flows at
wastewater pump stations (e.g., using pump run timers).

D. 'A/E to select eritical manholes and measure tﬂQ dry weather, wet
“weather, and nighttime flows (e.g., by chalking manholes).

NOTE: A/E can use rainfall data from nearest available, existing rain gauge.

E. A/E to review the water/sewage flow records to assist in determining
the approximate extent of any infiltration/inflow.

IITI. Phase I Report:

A. A/E to prd;IHh'achenatics of each section showing the main load
points (e.g., groups of buildings, critical manholes and pump stations).

B. A/E to provide the above flow data.
C. A/E to estimate amounts and locationa of the infiltration/inflow.

D. A/E to estimate wastewater collection system capacity listed by
section.

— . B - . . - ;. et . ... TP X Y B .
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Enclosure (1)
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F. A/E to provide preliminary project scope/cost for sewer line
repair/replacement.

IV. Phase II
'A. Report to include the following:

1. After obtaining LANTNAVFACENGCOM comments/approval, the A/E will
perforn the following further ntudies, as directed by the LANTNAVPACENGCOH at
the negotiated unit prices:

a. Smoke testing.

b. Dye testing (going upstream) of roof drains, curb inlets,
storm drains, parking lots, “"abandoned”™ sewer lines, etc.

c. TV inspection.

- NOTE: If wet weather TV inspection is required, A/E to obtain
LANTNAVFACENGCOM approval prior to proceeding.

V. PFor negotiations, A/E to provide the following unit costs:

A. Smoke testing (per site plus mobilization) :

B. Dye testing (per site plt;ll mobilization)

C. TV inspections/grouting (pex site plus mobilizationm)

D. Project ccbpe/costs (pe'r f;ot/pmp station)

E. Wet weather TV inspection

NOTE: Cost estimates shall be provided in sufficient detail to allow
commencement of design by another A/E (e.g., Cost Estimates should be
thoroughly broken down on NAVDOCKS form 2417).

VI. Design Option. LANTNAVFACENGCOM shall have the option of negotiating a
design contract as a change order to this study contract.

Vii. Milestones:

Draft Phase I Report*: 120 days from Notice-to-Proceed with Phase I
Study

Final Phase I Report*; 60 days after return of the Draft Phase I Report

Draft Phase II Report®: 120 days from Notice-to—-Proceed with Phase II
Study

Final Phase II Report®: 60 days after return of the Draft Phase II Report

* Five copies (MCB Camp Lejeune, LANTNAVFACENGCOM Code 09A, 114, 405, 20)







ZZARTMENT OF THE NAVY AN
! 1 ATLANTIC DIVISION (804) 444-9558
"‘\N‘.YAL ACILITIES ENGINEERING COMMAND
N?RFOLK. VIRGINIA 23511-6287 IN REPLY REFER TO:
] 6280
- 1142WLC

24 Jun 1325

From: Commander, Atlantic ision, Naval Facilities Engineering Command
To: Commanding General, Marine Corps Base, Camp Lejeune

Subj: INFILTRATION/INFLOW STUDY FOR THE CAMP GEIGER SEWER SYSTEM

Encl: (1) ESR U-5033
(2) LANTNAVFACENGCOM memo 6280 1142WLC of 16 May 85
(3) LANTNAVFACENGCOM ltr 0SA21B6:MLH of 20 May 85

1. As a completion of the enclosure (1) ESR:

a. Enclosure (2) provided the Scope of Work and requested advertisement
for an A/E firm to perform subject study, s ~ ;

9. Enclosure (3) forwarded the advertisement for the CBD, S —f’
{
c. The study will be performed as a continuing action item (vs. an ESR)

d. Funds will be requested for the f_inal negotiated costs.

2. Questions regarding this matter may be directed to Mr. W. Carter,
LANTNAVFACENGCOM, Code 1142 at FTS 954-9558 or AUTOVON 564-9558.

oout s e ae % a e GR- Badby
J. R. BAILEY
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1. FROM (Aceiviry and docenonl

Commanding General, Marine Corps Base Cam; eje

2% ‘Commander; Atlantic Division, Naval Facilities Engineering Command

olk, VA 23511-6287
3. REFERENCE(S) 3 ESRIDENTIFICATION NUMBER Iirm _—
7E85
5. ENCLOSURE(S) lcheck) = 6. TYPE OF FUNDING kheck) -
O NAVCOMPT 140 ) OTHER (specifv) 0 0&MN X OTHER lspecifv)
O NAVCOMPT 2038 ONF O&M
=| O NAVCOMPT 372 0O NAF T T i
w| 7. TYPE OF SERVICES REQUESTED 8. DESIRED COMPLETION DATE
<3 Engineering Study is required to locate the
§> sources of storm water infiltration into the Cam 3L July 1965
2wl Geiger Water Treatment System.
- = 9. DESCRIPTION OF WORK g
211I. GENERAL: Provide an engineering study to locate sources of storm water
infiltration into the Camp Geiger Wastewater Treatment System and provide
recommendations for eliminating infiltration.
" ~ | II. BACKGROUND: _ :
a. The Camp Geiger Wastewater Treatment System serves Camp Geiger
and Marine Corps Air Station (Hel;l;:op,v;(:‘?, Net¢ River. The design capacity
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<=~ Maintenance Division, AV 484-5161/FTS: 676-5161. ==

- ' .

CAMLEJ ESR 7E85

of the plant is sufficient for present needs, prov:.ded excess storm water
-infiltration can be abated. S s e S SN S = e S

b. *During periods of rain, the volume of sewage entering the treatment
~ plant exceeds the design capacity and causes overflow conditions at various——
points of treatment in the system. The large volume of flow into the plant is
the result of storm water entering the sewer system during periods of rain.

AL, DeAREIR . OF WOTK: & D> e .~ i e ET i

a. Evalpate sewage flows recorded at the Camp Geiger Treatment Plant for
calendar years 1982, 1983, and 1984. Determine base flow and population
served by the plant. Relate the base flow to the population served and wet
weather peak flows.

~ b.. Conduct manhole flow measurements in selected manholes prior to and
during rainfall. Inspections of manholes should start at the upper locations
and proceed downstream.

. c. The pipe sections suspected of having storm water infiltration should
be examined for cracks, displacements, and connections to storm water
collecting areas, utilizing maps and physical site inspections. Suspected
areas may be smoke and dye tested. Where smoke tests may be inadequate to——
indicate storm connections due to water traps, TV inspections may be done _
during rainstorms to locate and evaluate inflow points for grouting and/or
reconstruction. ;i

d. Provide recommended corrective measures and a cost estimate for
correction.

IV. FUNDS AVATLABLE: Funds for these services will -be provided upon request.

V. POINT OF CONTACT: Mr. G. S. Johnson or Mr. David Sutherland. BASQ MR SR 1

P e o Y
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6280

}¥EMORANDUM FOR CODE 09A21B
Subjs INFILTRATION/INFLOW STUDY FOR THE CAMP GEIGER SEWER SYSTEM _

Refs (a) MCB CAMP LEJEUNE ESR Number 7E85 of 27 May 85 (LANTNAVFACENGCOM ESR

U-5033) A
() PHOKCON MCB CAMP Lejeune (Mr. B. Alexander)/LANTNAVFACENGCOM

(Mr., W. Carter) of 15 May 1985
——Encls (.l)"lnfilg';a_tionllhflw (373 -Bendy -Seode of Wosk =~ %

1. Enclosure (1) is forwarded pursuant to reference (a). Reference (b)
advised of the availability of FY-85 funds in the amount of $50K to perform
the subject I/I Study. Hence, reference (b) also confirmed that the Activity
will eske all necessary arrangements for an on-site prenegotiation meeting

upoa reguest,
2. Advertisement for an A/E Firm is, therefore, being requested for

—®

enclosure (1). All stages of the A/E Firm submittals are to be sent to
¥CB Camp Lejerne for review. ; i

3. LANTHAVFACENGCOM point of contact is Mr. Wallace Carter, Code 1142,
telephone 4-9558. :

ST T e Re HATLEYSIFLES :
- - - == Read, Favironmental- Quality Branch
Utilities, Enérgy znd Eanvironmental
Division .

Copy tos
" MCB Cz==p lejeune - - L e G i T T A e o

Blind Copy tos S R R TS

1145 , SRRt et Ll
1148 e Er
Doc #3898A/pkk !

Fnclosure (3)

1162w
. ~ 1§ MAY 1885
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INFILTRATION/INFLOW STUDY
yorR g
. CAMP GEIGER SEWER SYSTEN 2

Y. Intreductions

_reduce infiltration/inflow.

""" A, AJE to divide the wastewater collection system into sections and

_ the spproxinate extent of any infiltration/{nflow.

7 A AJE to determine wastewater collection system capacity and project
scope/cost for any recommended sewer line repair/replacement to economically"

X0TE: Determination of capacity m:ludes.eltimting the ability of each
section of the main sewer lines (interceptors) to convey flow (i.e., not just
the pump station or end—of-pipe capacity, but also upstream flow). i

II. -mm:

deternine the capacity of each section. One of those sections shall include

_the Mata Pexp Station, Building AS—629, which discharges from the MCAS (B)

area into the Camp Ceiger Sewer System for Study.

B. AJE to deternine the estimated load from each building group on each
section from population/industrial use informetion (e.g., by % X
revievingfdiscussing Activity and LANTNAVFACENGCOM files and using DM-5

C. AJE to measure drj veatixer, wet 7weather, and nighttime flows at
wastevater pusp stations (e.g., using pump run timers). i~

. A/E to select critical manholes and measure the dry weather, wet
veather, =sd nighttine flows (e.g., by chalking manholes).

.....

- 'NOTE: A/E ean use td.nfn].l data from nearest available, existing rain gauge.. .=
1 . el 3 N T §3 s 4t -

—Spea bt Vewd wpapaisde S e Danad b v s— s aEoczozoozao=
E. A/E to review the water/sewage flow yggords to assist 1:{ Betdr=2=i=3

- ITI. Phase Y Report:

A. AJE to provide schematics of each section showing the main 10ad -
points (e.g., groups of buildings, critical l?gnhp}es and pump sta‘t’ipi.u): {3

TR EE e

Sl yo provide the above flow datas-—— o o oo

: .
c. 71[! to estimate smounts and locations of ‘the infiltration/inflows-

D. AJE to estimate wastewater collection systen Cﬂpaciti. Yingtad -By D
section. , o : R

}:; 8/ to make recomnmendations for further study, listed by sectiot;.

Enclosure (1)

“criteris: 60 GPCPD for 8-hour populstion, 120 GPCPD for 24-hour population)e







UB to provide preliuinary ptoject scopelcost fox' sever: line
~ repeirf/replacenents

IV. Phase II

A. Report to include the following:

1. After obtaining LANTNAVFACENGCOM comments/approval, the A/E vill
perfora the following further studles, as directed by the LANTNAVFACENGCOM at .
the negotiated unit prices:

- b. Dye testing (going upstream) of rcof drains, curb inlets,
mdrains. par:king lots, "abandoned” sewer li.nes, etc.

|

| g

a. Smoke testing. : : ]
: :

|

- c; ™v inspection.

““NOTE: If wet weather TV inspection is required, AIE to obtain ; 9
'LANTHAVFACENCCOM approval prior to proceeding. e r |
|

'. For negotiatlona, A/E to provide the following unit costss
‘ A. Snoke testing (per site plus zobilization) B, 0 G T .7: . ,_7-,_.:.».;',-. Speis, -
B. Dye testing (per site plus Amobilization)" 1 : |
l:. IV inspections/grouting (per site plus mobilization) g o
P. Préject -kcope/costl' (per foot/pump station)
E wet Heathet TV 1nspection e oX = ' 1

gy et . - t—— T T v SN SO ] - ARSI CLE R WSSt £ =3

===-~ - KJTE: Cost estimates shall be provided in sufficient detail to allsy . L : "
2 commencement of design by another A/E (e.g., Cost Estinates should be ” il R
3 "« . thoroughly broken down on NAVDOCKS form 2417). < ‘'

S

VI. Design Option. LANTNAVFACENGCOM shall have the option of negotiating a

'_“-?z‘a 133 dql;lcontractatachnuge ordertn-thi: atndy contract. TaiTIay Tt Ak 13T
o cxcal wid -.--.‘:w e, "ﬁ-{ﬂ,!‘*1?-'}5&'3.!55‘11;!-’@.’5“"37'—"3}'-
ST e cupuapalild Wilestonesy™? " VANt oS T U T T L xRk

o = # seer’

5% — = Draft Phase I Report*: '120 days from Notice—zt:o'-Pxé'étfeied with Phase 1 ;
',ril‘lsi@ 5 r $ . gaPpRE A .-ui-:-Aa \,"'-iﬂ: ¥ TaMe
B i Final Phase I Report*; 60 days after return of the Draft Phase I Report Ltk
R Draft Fhase II Report*: 120 days from Notice-to-Proceed with Phase II
g Tat¥y
FPinzl Phase II Report*: 60 days after return of the Draft Phase IT Report

Diad i 23

‘% Five copies (¥CB Camp Le jeune, LANTNAVFACENGCOM Code 09A, 114, 405, 20)
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.’ 'SYNOPSIS OF PROPOSED A-E OR ES SERVICES

U. S. DEPARTRENT OF COMMERCE 09A21B6:MLH

COMMERCE BUSINESS DAILY = e 20 May 1985
433 W. VAN BUREN, ROOM 1304 S
CHICAGD, TLLINOIS 60607

SYNOPSIS MO.: E81—85

b
ATLANTIC DIVISION, NAVAL FACILITIES ENGINEERING COMMAND
GILBERT STREET, BUILDING N-26, NORFOLK, -VIRGINIA 23511-6287 : LI R S
ATTENTION CODE O9A2A/E, MISS MACK, Contract Specialist (Telephone 804-444-9676)

R. ENGIBEERING SERVICES ARE REQUIRED FOR: Preparation of an Infiltration/
Inflow Study of the Sewage Collection System, Camp Ceiger, Marine Corps Base, Camp -
Lejeune, North Carolina. Additional project related work, including preparation
of plans and specifications to implement study recommendations, may be added to

~——— the contract without further advertisement. — - —— — : D, B AT IS s

THE PROJECT INCLUDES: Flow monitoring in dry weather, wet weather and night time
-conditions at various load points, critical manholes and pump stations for each g
section of the wastewater collection system. Make recommendations with cost
estimates for cleaning, repairing, replacing or expanding various sections of the
‘wastesmter system in order to reduce infilatration and inflow.

Significant specific evaluation factors in relative order of importance include:
(1) Recent experience of the firm and its consultants (if proposed) in the
preparstion of similar studies — Specialized experience is required in evaluating
_and correcting infiltration problems in wastewater systems; (2) Quality of
= ¥ < T perforsance of DOD work, especially past performance in projects with this _
Sk Command; (3) Geographic proximity to the project site; (4) Present and future
workload and capability to complete the services within one year of contract
8 award: and (5) Volume of work previously awarded to the firm by the Atlantic
" Divisien and other DOD agencies with the objective of effecting equitable ,

b Skt ; ; distribution of contracts among qualified A/E firms including di sadvantaged " " TTTI11T
PR T B v bty s sbbertie s 1Y curiy 1y P{T?er???,aﬁt_ic“_!’_i!*.’i*’"i“‘m“-" NI
Ve f ¢f)Frpeededig:e v ; ¥ . 2
c IR ey as responding to this advertisement are requested to submit only lone copy of . . -
qualification statements. The qualification: statements should clearly indicate
the office location where the work will be performéd and the qualifications of the

----- EELEEERET CE i ~ RETLEEEFERTE

dah-din individuals anticipated ‘t6 woik *on the contract and their geographical Jocationt - ---
S - - - -? i 1 :f

CONTRACT ®D.: N62470-85-B-8011 - o A A i T -
Architect-Engineer firms which meet ‘thé reguirements described I Chis Lt et
- announcement are invited to submit complgt}ed Standard Forms 254 (unless already on
~ file) and 255, U ‘S. Government Architect—Enginéer Qualifications, to:the office.. 2 i
shown abowe. Firms having a current §F 254 oh file with this_office and those ~ """ "~
responding to the announcement within 30 calendar days after publication will be "~~~
considered.  This procurement will be set-aside for small business. For this
purpose, a small business concern is a business concern, including its affiliates

which (a) is independently owned and operated, (b) is not dominant in the field of

~nrl of!ul‘ﬁ (3 )






., operation in which it is bidding on Government contracts, and (c) had average
annual receipts for the preceding 3 fiscal years not exceeding $7,500,000. Firms
must indicate in response whether small business or not. See Note 62. This is

not a request for proposals. s —

Inquiries concerning this project should mention location and contract number.

. A. G. BRYANT, JR., P. E.
e el e oo Heall CONUS Branch
; i ' Acquisition Project
Management Office _
By direction of the Commander
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QPARTM ENT OF THE .NAVY . TELEFPNONE NO.

ATLANTIC DIVISION ' 444-9701
NAVAL FACILITIES ENGINEERING COMMAND
NORFOLK, VIRGINIA 23511 IN REPLY REFER YO
k ) i ~ 4330
I AT e — - 09A21B6
= AR T : 20 May 1985
” T O o . > ~_. S . R ot O S NS PN SOy 1 —

" MEMORANDUM FOR CONTRACT FILE

Via: (1) Code 09A21
(2) Code 09A2
(3) Code 11

- OF THE SEWAGE COLLECTION SYSTEM, CAMP GEIGER, MARINE CORPS BASE, CAMP —
. LEJEUNE, NORTH CHROLINR

'Ih follomng Boards are hereby estabhshed for the sub]ect contract:

: Shtngl!oand: " A. G. Bryant, Jr., P. E., Senior Member
S gimlee: : P. A. Rakowski, P. E.
B. I. Azar, P. E,

s:le:txon Board

.2'-—0-

R.-D Crowson, . E., Senior Member
D. P. Goodwin, P. E.

J.rRBaa ey, P EQD

D. R. Phelps, P. E.

J. T. Harrison, P. E., Alternate

Subj: BOARD COMPOSITION FOR CONTRACT N62470-85-B-8011, INFILTRATION/INFLOW STUDY

" Negotiation Board: a.,b. ‘Crowson; P. ‘E., Senior Hemberg“:

\
3

-Contract Representatwe -§¢-~;;;F==_~3 1135,
p D. P. Goodwin, P. E. v 493332457 1' 3
3. R. Bailey, P. E. FIEgaga s
D, R. Phelps, P. E. 5 il
J..T. Harrvison, P. E., Alternate
pe i St g LA e_e_-e-_,_--_.._-l--; ...... et s LAY
ﬁleest:ﬂtdh&E fee forthis contract is 550000 i1 %f ;@
s - D T ; 3 5 »’Q;Z,‘_’.’.l
e e S e e i e mare Rt L e RS 5 ¢ e
X M. L. HAMMERSLEY 1, T TR } e
, Assistant Pr‘OJeCt Marmge; LITs . T
APPROVED: L s DATE::

= ~TJ.~E. Butler, P. E., Alternate A ol A i

y Creanm gty
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oA 52 vl ot i
opNAV 52 T¥™44A (Rev.8-81) . ‘ EPARTMENT OF THE MAVY |

{ S/N 0107-LF-052-2320

S Memorandum
11000
FAC

OATE: 36 JUL iSt

FROM:  aAgsjistant Chief of Staff, Facilities, Marine Corps Base,

Camp Lejeune
T0:

SUBl:  py_86 OTHER ENGINEERING SUPPORT (OES) STUDY, REQUIREMENTS/FUNDS
Encl: (1) CMC 171432Z Jul 1985

1. 1In the enclosure, HQMC requested candidates for FY-86 OES. :

2. This office will provide a consolidated response to HQMC.

3. Request you provide nominations for studies to this office by
7 August 1985. Your response should include: |

ag Tatle
b. Priority

c. Current Working Estimate

".'i"' .

d. Scope of Work
e. Justificatiocon

4. Point of contact for this office is Mr. Al Austin, ext. 3034.

T RW b

RizvA . ~TIEBOUT

_DISTRIBUTION:
“MAIN +£3
PWO Pd.o”w §
FIRE Awe 4 g
NREA r"‘zﬂ it
EnvEngr - &L 4
FacUtilOff -QW ,Q,J‘-"a L°

4»&N a-

:
|
\
« U.S. GOVERNMENT PRINTING OFFICE: 1983-605-010:8484 .
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ROUTINE ' 23&’ umek. Lt ‘,‘;5&
R 1714327 JUL 85 Qb bs\iﬂj&&» ¥ § L,L
c

FM CMC WASHINGTON DC \AML \,.,u—
wl -
T AIG EIGHT So X DL &
P O 5
XMT CG FOURTH MARDIV C6 FOURTH MAW X m(v//
MARFINCEN KANSAS CITY MU ; 2

UNCLAS //N11019//

CMC//CODEXLFF=2/

SUBJ: FYB& OTHER ENGINEERING SUPPORT (OES) STUDY REQUIREMENTS/
FUNDS :

1. AS OCCURRED IN FY85, THIS HQ HAS ESTABLISHED A LIMITED FUND
T SUPPORT DES STUDY REQUIREMENTS, THIS MSG SOLICITS ACTIVITY
MOMINATIONS OF PROJECTS. REQ CAMDIDATE PROJECTS BE PROVIDED THIS
HQ (LFF-2) BY 19 AUG 85. FOL GUIDANCE IS DFFERED: ;

A. ALTHOUGH ANY QES STuDY CAN BE NOMINATEDs, SOUND BISCRETION
MUST BE APPLIED SINCE ADDRESSEES MAY HAVF INCLUDED IN THEIR OPBUD
BASE RESOURCES (F/SF P-l) WHICH COULD .SUPPORT REQUIREMENTS LOCALLY,

B. PROVIDE SCOPE NF STUDY AND INDICATE YDUR RANK ORDERING UOF
PRIORITIZAYION TO INDIC MOST URGENT PRNJECTS, -~ :

C. PLEASE PROVIDE IMFD RELATING TD PROJECT:-CURRENT WORK
ESTIMATE (CWE), IN PARTICULAR, INDIC IF-CWE IS BASED ON NAVFAC
RESPONSE TO ESR OR OTHER REPUTABLE MEANS,

De INTENT THIS HQ TN REVIEW RESPDMSES AND PROVIDE FUNDING®

DURING 1ST QTR FYB86, JUL 2 3 1985
FAC ROUTING
BT | ACTION [ INFQO | INT
FACO \
4 h | =
Fr el B o
[-; :::t;_—
- SR
5. j /4
SLLL - /7
SEC
. CLK
BFAC(2)+..+ACT FOR CG MCB CAMP LEJEUNE(11) 17000/ 270369

BADJV4) BCOS(1) BMAD(1) BSDO(Ll) CEDB(1l) DICB(1)

RTD:000-000/CUPIES:0OLL

062903/201 1 0F 1 MATA0099 201/Nn1:57z 17143272 JUL 85
CSN:AUTACO162 . CMC WASHINGTON
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11330
30 July 1985 MAIN

Base Maintenance Officer

Public Works Officer

REQUEST FOR ENGINEERING SERVICES

1. It is requested that a study be conducted on the water distribution system
for the Paradise Point Golf Course. Presently, potable water is being used to
water the tees and greens. The following should be accomplished:

a. )Provide an updated distribution drawing (See Public Works' Drawing
No. 415).

b. Provide recommendations for utilizing non-potable water for irrigation.

¢. Provide recommendations on how the various drinking fountains should be
supplied.

d. Provide recommendations on how to supplyvnon-potabIe water to the exist-
ing ponds.

e. Provide recommendations on how to prevent ponds from becoming stagnant.

2. Since the Gol1f Course's inception, many modifications were accomplished by
contract and by the engineers at Courthouse Bay. '

3. Point of contact for additional information is Mr. G. S. Johnson, Jr.,
extension 5161.

F. E. CONE
Acting
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e 26 Aug 85
SCOPE OF WORK '

Feasibility Study of Water/Wastewater Systems Monitoring, MCB CAMP LEJEUNE.
A/E Contract N62470-85-B-8010

1. Executive summary of recommendations
2. System types - study pros, cons, ahd costs of the following:

a) Dedicated computer system
b) Use of existing EMCS

c) Use of existing UMACS

d) ? (Other possibilities)

3. Signal transmission: dedicated phone lines vs. radio

4. Point types = Feasibility and cost of those listed below. Enclosure (1)
describes the points at each facility. (Note: 1 = monitor; 2 = control,
3 = run-time totalization; 4 = alarm point)

a) Raw water booster pumps - 1, 2, 3
b) High 1 ft. pumps - 1, 2, 3
c) Generator status - 1, 3
d) Power failure - 1, 4
e) Intrusion detection (all tanks, plants, pumping stations, 1ift
stations, reservoirs, swimming pools) - 1, 4
Chlorine alarm - 1, 4
Distribution pressure (at various points throughout system) - 1
Filter Flow - 1, 3
wells - 1, 2, 3
Raw water flow - 1
Treated water flow - 1 :
Water distribution (various flows) - 1
Tank, reservoir levels - 1
High and/or Tow alarms (tanks, water/oil separators, reservoirs,
1ift stations, wells)
1, 4 :
o) Softner controller - 1, 3
p) Swimming pool filter pump- 1, 2, 3
q) Swimming pool turbidity each filter - 1, 3
r) Swimming pool temperature - 1
s) Swimming pool chlorine - 1
t) Swimming pool P.H. - 1
u) Swimming pool stability - 1
v) Swimming pool flow - 1
w) Digestor area for presence of methane, hydrogen sulfide gas, oxygen
content - 1, 4
x) Chlorinator room for presence of chlorine gas - 1, 4
y) Wastewater system - all pumps - 1
z) Digester temperature - 1
aa) Lift station - all pumps - 1
. bb) Lift station - methane, hydrogen sulfide gas, and oxygen content
1, 4

S et Xt I -
N S St S et Nt i e S
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cc) Water/oil separator - all pumps - 1

5. Work phases, brief interview:
a) Initial meeting
b) Field work
c) Report preparation and submittals (preliminary and final)

9213d







T - Fire T Eve. STodes

® oerarTMENT OF THE na @) resermon No.
. ) ) NAVAL FACICE’E:;I:G?L\QZ:;:G COMMAND 444-9670
Y1 AN NORFOLK, VIRGINIA 23511-6287 IN REPLY REFER TO:
: N62470-85-B-8010
09A21B3
05 SEP 1985

B .Q_“sha&b\
McCall-Thomas Engineering Co., Inc. gkk

P. 0. Drawer 670 ot
941 Broughton Street
Orangeburg, South Carolina 29115

Re: A/E Contract N62470-85-B-8010, Study for Monitoring of Water and
Sewage Treatment Systems and Related Equipment, Marine Corps
Base, Camp Lejeune, North Carolina and Marine Corps Air Station
(Helicopter) New River, North Carolina

Gentlemen:

Your firm has been tentatively selected to accomplish the referenced study.
Enclosure (1) defines the scope of work and is forwarded to assist you in the
preparation of a fee proposal. Enclosure (2), Guide for Architect-Engineer
Firms, outlines the procedures, instructions and responsibilities for firms
providing services under contract. All facets of project administration,
payment of fees, design, estimating and shop drawing review are discussed
within the text of the Guide for Architect-Engineer Firms; e.g., your

-responsibilities as designer of record and 1iability are discussed in

Section 2; development of a schedule of construction sequence with activity
personnel is also discussed in Section 2; cost estimating requirements
including format and preparation are discussed in Section 7; submittal
requirements are set forth in Section 3; progress payment submittal
requirements are outlined in Section 1.10. IT IS ESSENTIAL THAT YOU BECOME
ACQUAINTED WITH ALL PROCEDURES AND RESPONSIBILITIES PRIOR TO YOUR FEE
PREPARATICON. Any questions you may have with regard to the Guide for
Architect-Engineer Firms should be addressed to the Project Manager.

A preproposal conference will be arranged by the Project Manager to discuss
the project's scope. Following this conference, conference notes and wage and
overhead rates shall be sufmitted within seven days. It is anticipated that
your fee proposal will be submitted within 14 days after the proposal
conference. Enclosure (3) provides the format for your fee proposal.

Enc1osur6}(4) provides submittal distribution requirements and addresses for
the referénced project. You shall make direct distribution of each submittal
as indicated by this enclosure. A brief checklist, enclosure (5) is forwarded
to assist you in fee preparation and project execution.

T ctthmlddlunn (tAatiia meamama bl it N demaay sy e s At ®al o ¥ fass Alks . .
i e wmariai e " A PP YpVvosil 3 e Vit g IO v WE COoO LUV 120ICu 1Vt LT o vuuy

;hbmittaf;; aTﬂese milestones should include 30 days for review of each
submi ttal.

Enclosure (6), certificate of current cost or pricing data, should be
submi tted upon completion of fee negotiations.






N62470-85-B-8010
09A21B3

05 SEP 1985

It is requested that you complete enclosure (7) and return it with your fee
proposal. Completion of this form will provide accurate information for

contract award and payment. No contract will be awarded without this

information.

For further information, please contact Mr. M. L. Bryant, P.E., Atlantic
Division, Naval Facilities Engineering Command, Norfolk, Virginia, telephone
444-9670, area code 804.

This letter is not intended as a -commitment by the Government, and any expense
incurred in preparation of the fee proposal is your responsibility. A
contract award will await successful completion of fee negotiations.

A1l information contained in this lettér is for "Official Use Only" and must
not be divulged to persons other than those having a definite "Need to Know"
without prior approval in writing from this Command.

Sincerely,

A
" a Bwroewee G W
RS, e 3 VT 4 S Y e bt B e o i
SORC IR Septviet )

Encl:
(1) Scope of Vork
(2) LANTNAVFACENGCOM 4-4330/89C (Revised 10/84)
(3) A/E Fee Proposal Submittal
(4) Project Submittal Distribution
(5) Brief Checklist
(6) Certificate of Current Cost or

Pricing Data (5 copies)

(7) Representations and Certifications Form

1ind copy to: (w/o encls.)

MCAS (H) HEY RIVER






26 Aug 85
SCOPE OF HORK

Feasibility Study of Water/Wastewater Systems Monitoring, MCB CAMP LEJEUNE.
A/E Contract N62470-85-B-8010

1. Executive summary of recommendations

2. System types - study pros, éons, and costs of the following:

a)
b)

Dedicated éomputer system
Use of existing EMCS

c) Use of existing UMACS

d)

-

4. Point types = Feasibility and cost of those listed b
describes the points at each facility. (Mote: 1 = i

? (Other possibilities)

3. Signal transmission: dedicated phone lines vs. radio

el
itor; 2 = control,

3 = run-time totalization; 4 = alarm point)

S H NG T3 s
— — e e e e e

(o]

e e e e e e

<SS ctnsow

v
A
z)

aa)
bb)

Raw water booster pumps - 1, 2, 3
High 1 ft. pumps - 1, 2, 3
Generator status - 1, 3
Power failure - 1, 4
Intrusion detection (all tanks, plants, pumping stations, 1ift
stations, reservoirs, swimming pools) - 1, 4
Chlorine alarm - 1, 4
Distribution pressure (at various points throughout system) - 1
Filter Flow - 1, 3
Wells -1, 2, 3
Raw water flow - 1
Treated water flow - 1 .
Water distribution (various flows) - 1
Tank, reservoir levels - 1
High and/or low alarms (tanks, water/oil separators, reservoirs,
1ift stations, wells)
: .
Softner controller - 1, 3
Swimming pool filter pump- 1, 2, 3
Swimming pool turbidity each filter - 1, 3
Swimming pool temperature - 1 .
Swimming pool chlorine - 1
Swimming pool P.H. - 1 [
Swimming pool stability - 1
Swimming pool flow - 1

Digestor area for presence of methane, hydrogen sulfide gas, oxygen

content - 1, 4 ]

CHlUr ila Lor oo TOr presence oT cniorine gas - 1, 4

Hastewater system - all pumps - 1

Digester temperature -1

Lift station - all pumps - 1

Lift station - methane, hydrogen sulfide gas, and oxygen content
1, 4

ow. Enclosure {1)







cc) Water/oil separator - all pumps - 1

5. Work pnases, brief interview:
a) Initial meeting
b) Field work
c) Report preparation and submittals (preliminary and final)

6213d
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3. Power failure.
£ Intrusion 2larm.
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Junior,

Attached received in reference to ESR 7E85.

Sue Jarman
Public Works
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CLASSIFICATION

Unclassified

DATE

D CERTIFIED

IN REPLY REFER TO

~ -|10 SEP 1985

WADDRESS & PHONE NO

1142:WLC:vmh 6280 444-9558

it Commanding General
Marine Corps Base

-

"Camp Lejeune, North Carolina 28542

INSTRUCTIONS

1. Message type phraseology is permissible.

2. Both addresses must be appropriate for window
envelope or bulk mailing. as intended. Include at-

tention codes. when known. Use dots and brackets
as guides for window envelope addresses.

3. Give priority Lo processing. routing. and action
required. Avoid Lime-consuming controls.
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Subj:

Camp Geiger Sewer System

Ref:

Encl:

(a) LANTNAVFACENGCOM Norfolk VA 101243Z Sep 85

(1) Scope of Work — Modification Number 1

Contract N62470-85-B-8011, Infiltration/Inflow Study of the

1. Enclosure (1) is forwarded pursuant to reference (a).

2. LANTNAVFACENGCOM point of contact is Mr. Wallace Carter, Code

1142, AUTOVON 564-9558.

-~

J. R. BATLEY

By direction
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Commander
Atlantic Division

Naval Facilities Engineering Command

Norfolk, VA 23511
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INFILTRATION/INFLOW STUDY
ey - FOR THE
CAMP GEIGER SEWER SYSTEM
MODIFICATION NUMBER 1

I. Introduction:

A. A/E to determine wastewater collection system capacity and project
scope/cost for any recommended sewer line repair/replacement to economically
reduce infiltration/inflow.

NOTE: Determination of capacity includes estimating the ability of each
section of the main sewer lines (interceptors) to convey flow (i.e., not just
the pump station or end-of-pipe capacity, but also upstream flow).

II. Methodology:

A. A/E to divide the wastewater collection system into Seven sectioms
and determine the capacity of each section. One of those sections shall 2
include the Main Pump Station, Building AS-629 and anothér the MCAS WIP
holding lagoon with an associated pump station, which discharge from the MCAS
(H) area into the Camp Geiger Sewer System for Study.

B. A/E to determine the estimated load from each building group on each
section from population/industrial use information (e.g., by
reviewing/discussing Activity and LANTNAVFACENGCOM files and using DM-5
criteria: 60 GPCPD for 8-hour population, 120 GPCPD for 24-hour population).

C. A/E to measure dry weather, wet weather, and nighttime flows at
wastewater pump stations (e.g., continuous flow monitoring).

D. A/E to select critical manholes and measure the dry weather, wet
weather, and nighttime flows (e.g., using continuous flow monitoring meters).

NOTE: A/E can use rainfall data from nearest available, existing rain gauge.

E. A/E to review the water/sewage flow records to assist in determining
the approximate extent of any'infiltration/inflow.

III. Phase I Report:

A. A/E to provide schematics of each section showing the main load
points (e.g., groups of buildings, critical manholes and pump stations).

B. A/E to proﬁide the above flow data.

C. A/E to estimate amounts and locations of the infiltration/inflow.

D. A/E to estimate wastewater collection system capacity listed by
section. . o o

E. A/E to make recommendations for further study, listed by section and
provide preliminary project scope/cost.

Enclosure (1)






IV. Phase I1

A. Report to include the following:

1. After obtaining LANTNAVFACENGCOM comments/approval, the A/E will
perform the following further studies, as directed by the LANTNAVFACENGCOM at
the negotiated unit prices:*

a. Smoke testing.

b. Dye testing (going upstream) of roof draimns, curb inlets,
storm drains, parking lots, "abandoned” sewer lines, etc.

c. TV inspection.
V. For negotiations, A/E to provide the following unit costs:
A. Smoke testing (per site plus mobilization)

B. Dye testing (per site plus mobilization)

2

C. TV inspections (per site plus mobilization)

NOTE: Cost estimates for rehabilitation work shall be provided in
sufficient detail to allow commencement of design by another A/E (e.g., Cost

Estimates should be thoroughly broken down on NAVDOCKS form 2417).

VI. Design Option. LANTNAVFACENGCOM shall have the option of negotiatlng a
design contract as a change order to this study contract.

VII. Milestones:

Draft Phase I Report**: 120 days from Notice-to—Proceed with Phase I
Study ; ‘
Final Phase I Report**: 60 days after return of the Draft Phase I Report
Draft Phase II Report**: 120 days from Notice-to-Proceed with Phase II
Study 739

Final Phase II Report**: 60 days after return of the Draft Phase II
Report

* Four dye tests and approximately 18,973 LF of smoke testing have been
included in the Phase I study.

*%x Six copies (MCB Camp Le jeune-(2), LANTNAVFACENGCOM Code 09A, 114, 405, 20).

.
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DEPARTMENT OF THE NAVY TELEPHONE NO.
ATLANTIC DIVISION (804) 444_7221
NAVAL FACILITIES ENGINEERING COMMAND
NORFOLK, VIRGINIA 23511-6287 IN REPLY REFER TO:
6280
11413JH
29 JAN 1986

From: Commander, Atlantic Division, Naval Facilities Engineering Command
To: Commanding General, Marine Corps Base, Camp Lejeune

Subj: STUDY TO UPGRADE THE POTABLE WATER DISTRIBUTION SYSTEM AT
MCAS NEW RIVER AND CAMP GEIGER

Ref: (a) PHONCON between MARCORB Camp Lejeune (Mr. G. S. Johnson, Jr.)/
LANTNAVFACENGCOM (Mr. J. J. Harwood) of 21 Jan 86

Encl: (1) Copy of ESR U-4063 with New Estimated Completion Date (ECD)
(2) Water Pipe Rehabilitation Guide .

1. 1In accordance with reference (a), a study of the complete potable water
system as requested by enclosure (1) is scheduled to start with a site visit
in April. The study and upgrading of the water system will be done in
accordance with the Navy "Water Pipe Rehabilitation Guide," enclosure (2).

2. LANTNAVFACENGCOM study will perform paragraph 6 of enclosure (2) and make
a report with the scope and costs for paragraph 7 to be done with an activity
funded ASE testing contract. The A&E report will contain recommendations and
costs for a subsequent construction contract to make the necessary system
improvements. Milestone for completion of paragraph 6 is August 1986;

six months will be required for paragraph 7 ASE study following the funding
and contract award.

3. To perform LANTNAVFACENGCOM study, the following information for MCAS New
River and Camp Geiger will be needed and should be gathered prior to the April
site visit:

a. Set of water maps showing buildings, pipe locations, pipe sizes,
valves, hydrants, pumps, reservoirs, elevated towers, etc.

b. Contour map of the station from which pipe elevations can be
determined.

c. Pipe material, dates of installation, records of leakage, breakage, or
other problems. Save any system pipes or fittings that were replaced because
of breakage, leakage, etc., so they may be inspected during the site visit.

d. Pump makes, model numbers, serial numbers, sizes, horsepower, RPM, and
characteristic curves if available.

e. Drawings of pump stations, ground level elevations, and records of
problems.






Subj: STUDY TO UPGRADE THE POTABLE WATER DISTRIBUTION SYSTEM AT
MCAS NEW RIVER AND CAMP GEIGER

f. Drawings of reservoirs and elevated towers with high and low water
elevations, ground level elevations, and capacities.

g. List of buildings with sprinkler systems and types of occupancy
(office, warehouse, hangar, etc.).

h. List of planned (programmed and unprogrammed) projects with types of
occupancy, expected building populations, any extraordinary water usages, and
if fire protection is by sprinklers. Locate projects on a station map.

i. Population figures:

- Number of persons on station 24 hours/day (military and dependents,
civilians living on base).

— Number of persons living off station and working on station
8 hours/day.

j. Projected growth increases in population and water usages.

k. Water records of total station consumption and single facilities with
significant consumption (i.e., golf course, etc.)

1. Personnel assistance for preliminary water system tests will also be
needed.

4, Please review the enclosures and advise of any suggestions or
recommendations. Point of contact at this Command is Mr. J. J. Harwood, at

AUTOVON 564-7221.

R BAIL
By direction

Copy to: (w/o encls)
CINCLANTFLT
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ENGINEERING SERVICE REQUEST (ESR)

NAVFAC 11000/7 (4-78) '
Supenedes NAVDOCKS 2038

S/x

0105-1F -010-0335 Instnuctions on Reverse Copy No.

SECTION A
FOR USE BY REQUESTER

1. FROM (dctivury and location)
Commanding General, Marine Corps Base Camp lejeune, NC 23542

*7 Commander, Atlantic Division, Naval Facilities Engineering Command
lorfolk, VA 23511 (Attn: Q9A21R3/M_ Rryant

3. REFERENCE(S)

4. ESR IDENTIFICATION NUMBER (if appiicadle}

9E84

8. TYPE OF FUNDING (check)

5 ENCLOSURE(S) (chicck!
O NAVCOMPT 140 0 OTHER (specrfy) 0 oamn OTHER (specify)
© NAVCOMPT 2038 O Nif 0&MMC

O NaF s e

O NAvCOMPT 372
7. TYPE OF SERVICES REQUESTED 8. DESIRED COMPLETION DATE

Engineering Study to investigate Water Distribu- January 1985
tion System at Marine Corps Air Station (Helicopter)

8. DESCRIPTION OF WORK

I. GENERAL: Provide an engineerihg study to investigate the Water Distribu-
tion System at Marine Corps Air Station (Helicopter), New River, Jacksonville,
NC. e :

IT. BACKGROUND:

a@. Presently, the MOQ are 'sfiggggd Y an 8-inch dead end distribution
line. This creates stagnang/wéié%?a w water pressure. MOQ 2003 is an

4

10. FOR INFORMATION CONSULT (Aome andd pivine) 1, OFF X pe Es xf (Signazure) P T e ATE
G.S" "JOHNSON ; IR %M NESH '
AV-  484-5141 Iy(.'v frection / ‘QZ 6 JUN 1984

SECTION B
FOR USE NY EFD

-

1. SCOPE OF SERVICES = i 2 DATE RECEAVED :
- f:u-fi-(9/9) Yx/ - : /Zzijibfkq/€5f<{

2 . 3. ESR NUMBER _?’
r T -0l 3

SICTIONC
INTLRIM EMDORS

l

SCCHOND
L _TINAL ENDGHSEMENT |

' REVARKS Present workload precludes starting in-house study beicre Spring or
summer 1985. 1If earlier date is desired, it should be done by A&E Contract,
Cost of study will be between $50K and $100K. Upon receipt of notification
of a choice for an A&E Contract and availability of funds, this office will }
prepare a scope of work and initiate contract proceedings.

SEMENT

(USRS

? EST.COMPLETION DATE 3 AUTHORIZED REPRESENTATIVE Signarure) T T 0ATE

~ J. R.-BAILEY
31 JAN 1986 m)éaﬂcj By direction ' 24 SEp 1985

1. ENCLOSURE!5) ="
: “

O DRAWINGS AND MAPS O SPECIFICATIONS O REPORT

D OTHER (specifit

2 EST COST (i arphicahic) 2 AUTHORIZED KEFRESENTATIVE (Signature, 4. DATE OF COMPLETION

H

Cory 10
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WATER PIPE REHABILITATION GUIDANCE

ATTACHMENTS:

A - Condensed Guide

B - Hazen Williams "C'" Factor Flow Test

C - Laboratory Analysis Form

D - Pipe Costs, Water Treatment Information and Economic Analysis

INTRODUCT ION:

1. Rehabilitation of water pipe lines is expensive, and is becoming more of a
problem because of the age of the Naval Systems. Many were installed in the
40's and 50's, and have deteriorated to the point where they are no longer
adequate to meet current or future demands, and pipe rehabilitation may be
needed. This guidance is provided to assist in determining where and what
type of rehabilitation is appropriate.

2. Prior to beginning a pipe rehabilitation project, the scope of the
rehabilitation should be developed through a study of the system needs, and
tests made to determine existing conditions. Typically a complete study
should include: ;

a. If needed, updating the system maps showing piping sizes, elevations,
and valve locatioms.

b. Estimation of current and future water usage and fire flow rates in
each section of the system.

c. Hydraulic analysis to determine required pipe sizing and friction flow
factors.

d. Flow testing to determine actual friction flow factors.

e. Leakage survey.

f. Pressure testing.

g. Interior and exterior corrosion inspection.

h. Recommendations regarding cleaning, relining, repairs, or replacement.
3. Some of the above items may not be applicable or can be quickly assessed
for a particular system or problem. The information contained in this
guidance should help to determine if a separate study is needed or to select
which items to be included as part of the design effort. A study can be dme

in-house by public works engineering, by the EFD, or by a separate contract.

4, This Guidance also provides information for conducting the study.
Attachment A is a condensed reference guide; Attachment B contains 4 method$

Enclosure @)






for performing flow tests to compute the Hazen Williams “c" factor and
evaluate the interior condition of a pipe; Attachment C is a laboratory
analysis form showing the parameters to be determined from water samples to
compute the Langelier Index and indicate the silica content; and Attachment D
contains water treatment information, pipe cleaning/replacement costs, and
economic analysis.LANTNAVFACENGCOM Code 114 can provide assistance for
in-house studies or for obtaining a contract. Point of contact is Mr. J.
Harwood at this office, commercial (804) 444—$S5¥, AUTOVON 564-S80W .

7221 7321
DISCUSS ION

5. The most common problems which lead to water pipe rehabilitation are: (1)
insufficient pipe flow capacity; (2) excessive pipe breaks and leaks; (3) red
water problems; and (4) a combination of the above. Where corrosive
(aggressive) water exists, red water, loss of capacity, and excessive breaks
are common occurrences. The rusting of the pipe interiors which causes red
water, also results in flow inhibiting tubercles and a weakening of the pipe
wall. Scale forming water deposits a calcium carbonate layer on the pipe
walls and protects it from rusting. However, excessive deposits will reduce
the smoothness of the pipe wall, and cause excessive friction resistance to
flow. More importantly, deposits will reduce the internal diameter of the
pipe, resulting in a greater impediment to the flow. Sometimes, both rusting
and scaling exist is the same system due to a change in the chemical makeup of
the water from location to location, or to a change in the water source or
treatment. Rehabilitation can include restoring the flow capacity of existing
pipes by cleaning '"pigging', cleaning followed by cement-mortar lining, or
pipe replacement/addition.

PROCEDURE

6. Unless the system is known to be hydraulically adequate, the basis for
flow capacity decisions should be the results of a hydraulic analysis to
determine what sizes and what "C" factors are required for the pipes to
provide adequate flows. These analyses can range from knowledge of adequacy
or simple pipe flow calculations to full scale computer modeling They can be
performed by the activity engineering office, by LANTNAVFACENGCOM via ESR, or
by an A&E contract. Comparing the required pipe sizes with the existing sizes
determines the replacement decision. Except for unusual circumstances (large
sizes or locations where replacement is very expensive), it is more economical
to replace the pipe with a larger pipe than to clean it and add a second pipe
to provide the additional capacity.

7. Testing prior to Rehabilitation (Select those which are compatible with
the existing system/problem).

a. Flow Tests

Prior to cleaning a water-pipe, the pipe should be flow tested for a
Hazen Williams "C" factor as prescribed in Attachment B. The results will be
compared with the required "C" factor from the hydraulic analysis of paragraph
(6) to decide if present conditions are adequate or cleaning is desired.
“Replace any leaking valves that may affect the validity of the test. A




¢




sufficient supply of replacement valves should be available to prevent undue
delays. Take a sample of the water from the system where the pipe is located
and measure the temperature. Have the water analyzed and the Langelier index
computed. The lab analysis forms are shown in Attachment C.

b. Pressure and Leakage Tests

Prior to cleaning a water pipe selected from 7a for cleaning, make
pressure and leakage tests according to AWWA C600-44, Section 4.1 and 4.2, and
repair any incurred ruptures. The rupture and maximum pressure, prior to
rupture (corrected to the elevation of the rupture point) will be the basis
for deciding if the pipe is to be cleaned or replaced. If the pressure test
causes a break in a pipe length (not in the joint), and the break can be
attributed to a weakening of the pipe wall because of rusting, the pipe should
be replaced. If the break is a result of a joint failure (not pipe strength),
restoration should be considered. The rupture pressure should also be
considered. If the elevation corrected pressure is substantially above the
maximm pressure determined for that location from the hydraulic analysis,
replacement would not be indicated based upon pressure test results alome,
especially for an older pipe. In the absence of a surge or water hammer
analysis, a rupture pressure double the expected maximum should be
acceptable. The decision to replace or restore the pipe should then be based
upon economics. The economic analysis should include the cost of repairing
leaks identified by the leakage survey, and the cost savings associated with
reduced water leakage. Bear in mind that cleaning and cement-mortar lining
will reduce leaks, but cleaning (pigging) alone will not.

c. Pipe Examination (exterior)

Prior to cleaning a water pipe selected from 7b, electrical resistivity
tests as specified in U.S. Navy Corrosion Prevention and Control Manual
(NAVDOCKS MO 306, Section 2) should be made along pipes selected for
cleaning. Excavate the pipes where the tests indicate corrosive soils, and
examine the exterior for deterioration. Rust, pits, soft spots will be
noted. Striking suspicious looking places with a hammer will often reveal
soft or deteriorated pipe. Note pieces flaking off when struck. 1f a pipe is
fairly new and is found to be badly deteriorated on the outside, replacement
with an exterior protected pipe is indicated. If the pipe is old, and the
exterior deterioration is minimal, it can be assumed that there are many more
years of useful life remaining for the pipe, and restoration should be
considered. Repeat exterior examination for other parts of the system which
have adequate "C" factors from (7a), but are exposed to groundwater.

d. Pipe Examination (interior)

Prior to cleaning a water pipe selected from 7c, remove a section of
the pipe and examine the pipe interior for lining (cement), and type of
interior buildup. Examine the interior of the insitu pipe, as well as the
removed spool. Determine the type of incrustation (Rust tuberculationm,
scale), its thickness, hardness, color, and adherance to pipe walls.
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, . .

The method of pipe cleaning will depend upon the type of material to be
removed. If the water analysis indicates a low (less than 5 ppm) silica
content and the pipe interior inspection reveals that the material inside the
pipe is a soft and loosely bonded calcium scale (positive Langelier index),
polly pigs can be used. If the water analysis indicates high silica content
(above 5 ppm), and the corrosion or scale material is hard and/or firmly
bonded to the pipe walls, then cleaning should be done by either mechanical
pigs or rodding.

Unlined pipes with rust tuberculation (negative Langelier index) are to be
mechanically cleaned and cement lined as specified in AWWA Standard C602-76.
An alternative to cement lining (which is expensive) is cleaning followed by
water treatment. The treatment is to raise the Langelier Index to a slightly
positive value, followed by the addition of sodium hexametaphosphate for
corrosion control. The equipment needed for treatment is listed in
Attachment D.

8. Each system decision is site specific and should be considered in light of
its own test data. Under normal circumstances, it will be found that
rehabilitation cost increases can be expected as follows: Lowest in cost is
pigging, then cleaning and lining, and the most expensive is pipe

replacement. Also, replacement will be indicated in more cases for the
smaller size pipes (less than 10") than the larger pipes. Water treatment
items to consider, cleaning/lining costs for pipes, and an economic analysis
guide are listed in Attachment D.

9. Excessive breaks can be the result of pipe deterioration caused by
corrosion or cavitation, excessive pressures caused by system surges, or water
hammer. Surging can be seen on a pressure gage connected to the system.
Corrosion can be noted by the color of water (red water) from a fire hydrant
at the start of a flow test. Cavitation generally occurs at pumps, pipe
diameter changes, valves, fittings, etc., and can be identified by sound.
Cavitation sounds like gravel or popping at or near the fittings or pump
Water hammer can be noted by banging or thumping noises in the system,
especially when a pump stops or a valve or hydrant is suddenly closed. Rust
(red water) problems were addressed in paragraph (5). When warranted, water
hammer and/or cavitation analyses should be made to determine their magnitude
and suitable corrective actions. These analyses are specialized and should be
performed via ESR or contract.

10. Operation Plan: Before any testing work begins, a complete operation plan
showing the valves and hydrants to be used and all access points for testing
should be made and reviewed by all the parties involved in the tests. The
plan should be submitted enough in advance so that an adequate supply of
equipment (especially valves) can be stocked, water users can be advised of
interruptions in service, and arrangements can be made for traffic, or other
problems that may occur.






CONDENSED GUIDE

This condensed guide is a quick reference to be used as a supplement for the
"Pipe Rehabilitation Guide'.
steps, and use of condensed guide should be tailored to site specific
conditions.

The arrows indicate a probable sequence of

I. PROB LEM STEP
Loss of Pressure II
Red Water II
Excessive Breaks and/or Wear III
Excessive Leakage IT-or II1
Poor Maps and/or Records v
1I1. Determine Fire and II1. Waterhammer 1V. Upgrade
Domestic Water and and/or Maps and/or
Pressure Needs Cavitation Records
(Present & Future) Analysis
Leakage Survey
V. Hydraulic Analysis to If existing pipes are inadequately
(6.) Determine System sized-replace unless unusual
-+ . ?
Component Needs circumstances exist.
(size & Condition)
VI. Internal Condition Inadequate pipe strength from pressure
(7a  "C" Factor Flow Tests, tests-replace pipes.
&b) Sample for Water -
Chemical Makeup, Water sample for Langelier Index,
Pressure Test. Silica, and Calcium Content.
VII. External Inspection Poor exterior-replace pipes.
(7¢) Resistivity Tests,

Excavate & Inspect Pipe
Exterior.

—

Attachment A







VIII. Internal Inspection

(7d) Langelier Index, and
Chemical Test Results.
Inspect insitu pipe
interior.

Special Circumstances

-Sandblast & Expoxy Coat
-Insitu Plastic Lining

Pipe is Cement Lined
and/or Calcium Buildup

(+) Langelier Index,

Low Silica High Silica
Soft, poor Hard, firm
pipewall pipewall
bonding bonding

(Pig Lines) (Clean¥)

Pipe is unlined, rust tuberculation,
red water, (-) Langelier Index

Clean* and Cement Line

or
Low Silica High Silica
Soft, poor Hard, fimm
pipewall pipewall
bonding bonding
Pig & Treat** C(Clean¥* & Treat*¥
Water Water

*Mechanically Clean.

#*Treat to raise Langelier index and add sodium hexametaphosphates.

()paragraphs in "Water Pipe Rehabilitation Guidance"







ATTACHMENT C
HAZEN WILLIAMS "C" FACTOR
BY FLOW TEST

This flow test is to evaluate the internal condition of a pipe in regard to
its resistance (friction) to water flow for a given pipe size (i.e., increased
roughness or decreased diameter because of internal pipe buildup).

Energy in the form of pressure is needed to overcome the friction resistance.
As the flow increases, the friction increases and there is a pressure (energy)
loss to overcome the friction and maintain the flow.

This flow test measures the pressure (energy) loss between two pressure gages
on a pipe line for a given hydrant flow. The flow is related to the pressure
loss and the friction factor "C" by the Hazen Williams formula (Figure 1la).

Figure la
Hazen Williams Formula: V = 1,318 ¢ R0.63 g0.54

Where V is the water velocity in feet/second, C is the Hazen Williams factor,
R is the hydraulic radius equal to one fourth of the pipe diameter in feet
(D/4) for a pipe flowing full, and S is the hydraulic gradient in feet/foot.

The line is valved so that all the measured water that is discharged through
the flow hydrant passes both gages.

The "C" values are computed on Form 1 using a modification of the

Hazen Williams formula (Figure 1b), where again C is the Hazen Williams
factor, 6p is the pressure loss in (psig), d is the internal pipe diameter in
inches, "L" is the pipe length between gages in feet, and Q is the flow
hydrant discharge in gpm. The graphs solve the equation for the flow with
C=100 from L/ap and d values. The pipe C factor is then calculated by
dividing graph flow into the actual flow. An example is shown following

Form 1.

Figure 1b (modified Hazen Williams)
Qe=100 = 4.52 x L [-3% x 100
P d4.87

NOTES:

(1) STATIC PRESSURES (STAT) are pressures taken prior to opening a hydrant and
flowing water (little or no flow of water). If the pressure gage
fluctuates, it is the average of the fluctuations.

RESIDUAL PRESSURES (RESID) are pressures taken after a hydrant is opened
(large flow of water).

(2) Three calibrated (0 to 100) psig pressure gages with fittings to connect

them to hydrant nozzles or hose bibs are required.







3. The test is most accurate when performed during the hours of low water use
(night time). In most cases, the error caused by water usage during the day
is not great. The "C" value calculated during the day can be used because
water usage flow is generally much less than the fire hydrant test flow.
(Exception - if a gage is mounted on a building hose bib, water usage to the
building through the relatively small building connection can seriously affect
the results.)

4. Pipeline length "L" can be scaled from water system maps in feet.

5. This method has been used many times and the form is easy to fill out and
use in the field.

6. All inoperative and leaky valves should be replaced prior to flow testing.

7. Be sure to open all line valves and close hydrants when the tests are
completed.

8. The test may be made while the line is set up for cleaning. Figure 2 is a
typical "pigging” set up. If a valve (VD) is attached to the downstream end
of the pipe, it can be closed between pig runs, and the upstream valve (VU)
opened to pressurize the line. The test can then be made in the normal manner
from a hydrant between the upstream gage mounted on the launcher, and the
downstream gage near the retrieval "T".

9. The parallel pipe method of testing the internal condition of a water pipe
to measure its Hazen Williams "C" factor may be used in lieu of three gages
(Figure 3). It should be used for larger diameter pipes (10-inch and above).
The method requires laying hose between hydrants, but is more precise and a
smaller head loss can be accurately measured (see Method 2 for details). A
differential pressure gage is used to measure the pressure drop. This is an
advantage for larger pipes because it avoids the immense discharge of water
that is required to produce the head loss needed if the three gage method is
used on larger pipes.

Note:
The differential gage should be a Dwyer Model 4205B or equivalent. Cost is

under $200.






METHOD I - THREE GAGE
PROCEDURE - USE FORM 1

Fill in heading information (1) through (7).

Complete sketch.

Enter the upstream (furthest from the flow hydrant) and downstream
(closest to the flow hydrant) static pressures on line (9). Enter the
larger of the two on line (8). Subtract lines (9) from (8) om line (10).
One column should be "0", and the other column should contain a pressure
difference that compensates for ground surface elevation differences
between the two gages.

Open the flow hydrant and when the gages steady, read all three gages.

The residual pressures, are entered on line (11). The upgage, downgage
and flow hydrant pressures in their respective places. Add lines (10) and
(11) for upgage and downgage totals (line 12)), then subtract the downgage
total from the upgage total for ap Line (13). Multiplyap by 1,000 and
divide by line length L Line (14).

Enter Figure 4 with flow hydrant residual pressure (line (1l1-flow)).

Cross to appropriate hydrant nozzle curve then down to hydrant flow

(GPM). Enter hydrant flow in numerator, line (15). Enter Figure 5 with
1,000 x 4p/L from line (14). Draw straight line from 1,000 ap/L through
pipe diameter to C=100 flow (GPM). Enter this flow in denominator of

line (15). Solve line (15) for "C" factor.
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METHOD 2
FORM 1
HAZEN WILLIAMS "C"
FACTOR BY HYDRANT FLOW TEST FORM
PARALLEL PIPE METHOD

PROCEDURE - USE FORM 2

Fill in heading info (1) through (6).

Complete sketch.

Connect garden hose from hydrants to differential pressure gage (upstream
hydrant to high pressure). Open upstream and downstream hydrants and
bleed air from hose.

Note any initial pressure before flowing hydrant. Enter on line (12 DN).
Open the flow hydrant, read differential pressure again and enter on

line (12 up). If differential pressure is greater than 5 psig, reduce
flow hydrant discharge. If differential pressure is less than 0.5 psig,
increase flow by using two hydrant nozzles, the 4-1/2 inch pumper
connection, or flow two hydrants and use two flow hydrant gages. Correct
by substracting initial pressure (12 DN) from final pressure (12 up) and
enter as 4p on line (13). Multiply ap by 1,00 and divide by length (L)
Line (14). Continue the same as Method 1 - i.e.,look up hydrant flow
(Figure 4), flow for C=100 (Figure 5), and calculate C from Line 15.
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PRYSICAL AND CH.CAL ARALYSIS OF WATER

SAMPLE NO.

FROM: (Station or wnit) DATE
‘ TO: (Mame'dnd dlocation of laboratory)
SAMPLE FROM (Location of sampling point)
COLLECTED BY DATE HOUR SOURCE (Designate ground, surface, rsw, treated)

REASON FOR EXAMINAT ION

EXAMINAY ION REQUESTED BY

NOTE:

All results reported in parts per million unless othervise naoted except for pH, temperature, and specific
conductance.

One liter of potable water js sssumed to veigh one kilogram,

FIELD ANALYSIS

i, ROUTINE LABORATORY ANALYS!S

1. pH

P TEMPERATURE

(CHECK ONE)

oF ¢

L

| reouesTED NOT REQUESTED

ITEM ’ PPM

1. cCoLoR

2. CARBON DIOXIDE (CO3)

3. DISSOLVED OXYGEN (03)

2. TURBIDITY

4, WYDROGEN SULFIDE (H,S)

S. CHLORINE DEMAND (CI3) A3, ALKALINITY * (CaCOy )
D MO
FIELD ANALYSIS BY P &
. TOTAL MHARDNESS (CeCO3)
ol
DATE OF ANALYSIS S. NON-CARBONATE MWARDNESS (CaCO,) (By Computation)
L~ foat” ;
i SPECIAL LABORATORY ANALYSES ©. CARBONATE WARDNESS (CaCO) (By Computation)
‘Check (X) individual items to be included in the Special [k
Analyses. Request determination only of those substances 7, TOTAL DISSOLVED SOLIDS
suspected of be ing present jin significant amounts. : L

1

(x) ITEM PPM 8. SPECIFIC CONDUCTANCE (Micromhos)
X 1. As
2. Se CITEM G PPM
3. Pb 9. CALCILM (Ca) = o -
4. B 10, MAGNESIUM (Mg) &
s. Cu 11, SODIUM (Na) AND POTASSIUM (K)
6. Zn ; 12. HYDROXIDE (OH)®.
7. Cf (Hexavalent) 13. BICARBONATE (HCO4)* e
s. PO V4., CARBONATE (CO5)° :
. Cd 1S. SULFATE (SO4) &
10, ON 16. CHLORIDE (C!)
11. Phenolic Compounds (PPB) 17. NITRATE (NOj3)
12. Others (Specify) 18, IRON (Fe) TOTAL
13, 19, MAGANESE (Nn)
14, 20, sILICA (SiOy) [
. 15, 21, fFLuORIDE (F)
16. *State whether determined or computed from P and MO alkalinity.

PEMARKS (Such as unusual sppesrance, teaste, odor, etc.)

LABORATORY ANWALYSIS BY

DATE OF ANALYSIS

DD

vamss 710

REPLACES WD AGO FORM 8.125,

GPO 912378

1 APR 45, WHICH MAY BE USED.







Approximate Costs for Cleaning (1983)
(From Potable Water Main Rehabilitation - NEESA 1-036 Sep 1983)

Cleaning Methods:

1. Cable Pulled Scrapers $ 1.00 - $§ 2.00 per lineal ft.
+2. Polyurethane Pigs $ .90 - § 2.00 per lineal ft.
3. Hydromechanical Scrapers $ 4.00 - $§ 6.00 per lineal ft.

+Costs of § .90 or less are possible if the work is not done by a

contractor.
Approximate Costs for Relining
(1983)
(1983)
Cement-Mortar Lining (1983)
Pipe *Relining Cost *Insituform
Diameter ($/LF) Relining Cost ($/LF)
2 N/A N/A
37 N/A N/A
4" N/A N/A
6" $18.00 $ 9.50 - § 13.50
8" $20.00 $21.00 - $ 30.00
10" $23.00 : $26.00 - $ 37.00
12 $26.57 $38.00 - $ 53.00
14" $30.00 $51.00 - $ 72.00
16" $35.00 $67.00 - $ 94.00
18" $35.00 ' $84.00 - $120.00

*Costs include cleaning with cable pulled scrapper
*Costs do not include repaving, line bypassing, or curb reconstruction

Pipe replacement costs per linear foot (1983 Means) includes material,
installation, O&P. Does not include excavation, backfill, bypassing, thrust
blocks, etc.

Ductile Iron PVC
Size Class (250) Tyron Joint Class 150 (S.D.R. - 18)
4" 9.20 5.80
6" 10.40 7.00
8" 15515 11.05
10" 19.25 13.45
12" 24,00 19.80
14" 31.00
16" 35.00
18" 44,00
20" 48.00
24" 56.00
'Note: Use above if better costs are not available.

Attachment D







WATER TREATMENT INFORMATION

When the costs of replacement or cleaning and cement lining are compared with
cleaning and water treatment, the following costs should be added to the
latter.

1. Present value of treatment equipment (20 year life)

a. To raise langelier index (pH & alkalinity)

Small Systems: (< 2 MGD) Soda ash feeders & solution tank.

Large Systems: (2 2 MGD) Lime feeders, slaking tanks,
sedimentation tanks, filters, COp additionm.

b. For corrosion control - (small & large)

Chemical feeders - Sodium Hexametaphosphate.
2. Present Value (20 years) of annual
a. Operation & maintenance costs,
b. Energy costs,
c. Chemical costs.

3. Present value (20 years) estimation of annual water cost savings in
leakage reduction that would result from cement lining or pipe replacement.






o A ‘ .

ECONOMIC ANALYSIS

I. Cost of New Pipe _ I
II. Cost of Cleaning and Cement Lining B % &

III. Cost of Pigging or Cleaning without Lining

If water is aggressive (negative Langelier Index),
add to III.

a. Cost of treatment equipment (1)

b. Annual costs

O&M

Power

Chemicals
Leakage (2)

Total X 8.933 (3) =

Total = 111
Select most cost effective I, II, or III.
Note: Power escalation rate is ommitted above but should be considered on a
case by case basis (unusually high power costs/large repair projects
(710 MD)).

(1) From equipment venders.

(2) Cost of estimated leakage reduction expected from new pipes or cement
lining.

(3) Discount rate for 20 years at 10 percent.
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